Abstract--Let E be a real normed linear space and let A : E ~-* 2 E be a uniformly continuous and uniformly quasi-accretive multivalued map with nonempty closed values such that the range of (I -A) is bounded and the inclusion f E Ax has a solution x* E E. It is proved that Ishikawa and Mann type iteration processes converge strongly to x*. Further, if T : E ~-* 2 E is a uniformly continuous and uniformly hemicontractive set-valued map with bounded range and a fixed point x* E E, it is proved that both the Mann and Ishikawa type iteration processes converge strongly to x*. The strong convergence of these iteration processes with errors is also proved. (~)
INTRODUCTION
Let E be a real normed linear space and let J : E ~-* 2 E* denote the normalized duality map given by Jx :---{f* E E*: (x,f*) = llxll 2 --llf*II2}, where E* denotes the dual space of E and (., .} denotes the generalized duality pairing. It is well known that if E is smooth, then J is single-valued. In the sequel, we shall denote the singlevalued normalized duality map by j. It is also known that J is the subdifferential of the convex functional ¢ : E ~-~ [0, co) defined by ¢(u) := 1/2IixiI 2. As a consequence, the following geometric inequality holds in E: Vx, y E E and j(x + y) E J(x ÷ y), we Observe that T is uniformly pseudocontractive if and only if A --(I -T) is uniformly accretive (where I denotes the identity operator). Furthermore, a close study of definitions (2) and (4) (as well, (3) and (5)) shows that every C-strongly accretive (respectively, C-strongly pseudocontractive) map is uniformly accretive (respectively, uniformly pseudocontractive), since ¢(t) = t¢(t) is a strictly increasing function with ¢(0) = 0. The converse, however, is not always true, as Example 1.4 below demonstrates. 
. A multivalued map A : D(A) C E ~ 2 E is called C-strongly accretive if Vx, y • D(A), 3j(x -y) • J(x -y) and a strictly increasing function

A multivalued map T : D(T) C E ~ 2 E is called C-strongly pseudocontractive ffVx, y • D(T), 3 j(x -y) • J(x -y) and a strictly increasing function
¢: [O, oo) ~-~ [O,c~) with ¢(0) = 0 such that (v -#,j(x -y)) <_ [[x -yH 2 -¢(t[x -yH)[[x -y[I, v • Tx, # • Ty.(3)
)) holds Yx E D(A), y E N(A), then A is called C-strongly quasi-accretive (respectively, uniformly quasi-accretive). Similarly, if F(T) # ~ and (3) (respectively, (5)) holds Y x E D(T), y E F(T), then T is called C-strongly hemicontractive (respectively, uniformly hemicontractive ).
Observe further that a uniformly hemicontractive map T can have at most one fixed point x*, since if y* is another fixed point of T, then x* E Tx*, y* E Ty*, and The class of "uniformly quasi-accretive maps" seems to have been first introduced in [1] under the name "uniform subaccretive maps", while the class of "uniformly pseudocontractive maps" seems to have been first introduced in [2, 3] under the name "weakly contractive" and "d-weakly contractive maps".
Interest in this class of accretive-type operators stems mainly from the fact that many physically significant problems can be modeled in terms of an initial value problem of the form
where A is an accretive-type operator in an appropriate space. The solutions of the inclusion f E Ax are precisely the equilibrium points of system (6) . Thus, several authors (see ) have used the Mann [23] and Ishikawa [21] iteration processes to address the problem of iteratively approximating such equilibrium points (when they are known to exist). Recently, Liu [22] and later Xu [32] introduced the so-called Mann and Ishikawa iteration processes with errors and proved that the sequence of approximations generated by these processes converges strongly to fixed points of strong pseudocontractions in uniformly smooth spaces. Several authors have studied these iteration processes with errors (see e.g., [10, 11, 13, 18, 19, 22, 24, 29, 32] ). Osilike [27, 28] observed that the classes of maps studied by Chidume [5] , Dunn [20] , and Weng [30] are proper subclasses of the class of uniformly hemicontractive maps and proved that if K is a nonempty subset of a uniformly smooth Banach space and T : K ~-* 2 g is a multivalued uniformly hemicontractive map, then a Mann-type iteration process converges strongly to the fixed point of T. It is our purpose in this paper to prove that both the Mann and Ishikawa iteration methods converge strongly to the zero of a uniformly quasi-accretive map in arbitrary normed linear spaces. Related results deal with the strong convergence of these iteration processes to the fixed points of uniformly hemicontractive maps in arbitrary real normed linear spaces. We also show how our theorems extend to the so-called iteration processes with errors. Our theorems generalize and extend (in some cases, with trade-offs) several important known results in this connection (see e.g., [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [12] [13] [14] [15] [16] [17] [18] [19] [20] [22] [23] [24] [26] [27] [28] [29] [30] [31] [32] [33] [34] and several others). 
Observe that T has a unique fixed point x* = 2 E K. For all ~ E Tx, x E K, we have that so that T is uniformly hemicontractive with function ¢. But
only if ¢(t) < t/1 + t 2, Vt k 0, and such a function ¢ cannot be increasing. Hence, T is not C-strongly hemicontractive. 
Then On * 0 as n --* co. PROOF. The proof follows from the following two claims. which is impossible. The claim, therefore, holds. Since e > 0 is arbitrary, the proof of the lemma is complete. |
THEOREM 2.2. Let E be a real normed linear space and let A : E ~-* 2 E be a uniformly continuous and uniformly quasi-accretive set-valued operator with nonempty dosed values such that the range of (I -A) is bounded and the inclusion 0 • Ax has a solution x* • E. Let {an},
{/3n} C [0, (1/2)) be real sequences such that (i) lim,-~oo an = 0 = limn-.oo 13n, and (ii) En>_O an = 00. Then the sequence {xn} generated from an arbitrary xo • E by
converges strongly to x* as n --* c~. 
PROOF. Let d:= sup{[[w-x*[] : w • (I-A)x,x • E}+][xo-x*[] < co. Then it follows by induction on n that
Since 2an E [0, 1), it follows that Then the sequence {xn} generated from an arbitrary xo E E by
and converges strongly to x* as n --* c~. Then the sequence {x,~} generated from an arbitrary xo E E by
PROOF. Observe that A = (I -T) is a uniformly continuous uniformly quasi-accretive multivalued map with nonempty closed values and that R(I -A) = R(T). Moreover, x* is a fixed point of T if and only if x* is a solution of the inclusion 0 E
x,+l = (1 -a,) xn -anT,, ~n E Gyn, n >_ 0
converges strongly to x* as n --~ c~.
PROOF. Set A := I + G and observe that A is uniformly quasi-accretive with function ¢(t) = t 2. The rest of the argument now follows as in the proof of Theorem 2.2. I REMARK 2.5. In the next three theorems, we briefly sketch how our convergence results carry over to the case of Mann and Ishikawa iteration processes with errors, in the sense of both Liu [22] and Xu [32] . converges strongly to x* as n --* oo. (20) )~n E TYn, n >_ O (21) converges strongly to x* as n -~ oo.
PROOf. We rewrite (20) and (21) Observe that A = (I -T) is uniformly quasi-accretive. The rest of the argument now follows as in the proof of Theorem 2.6. | REMARK 2.10.
(i) If we set /3n --0 (or b' n -0) in our theorems, then we obtain the strong convergence of iteration methods of Mann-type (with errors) which seem related to the main: results in [1] . We have also just been informed by the referee that a result similar to Lemma 2.1 above has just been proved independently in [36] .
(ii) Our theorems also extend to the case of constructing the solution of the equation f E Ax for f E E arbitrary but fixed. In such a case, we modify (8) and (9) 
~nEAyn, n>_O.
(iii) Our theorems extend, unify, and generalize several important known results in this connection. In particular, our theorems extend (with trade-offs, in some cases) several results that have appeared in at least one of the following ways: to more general spaces, to larger classes of operators, or to more general iteration processes (see, e.g., [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [12] [13] [14] [15] [16] [17] [18] [19] [20] 22, 24, [26] [27] [28] [29] [30] 32, 33] and a host of others).
